When plant tissue displays an indifference to one or another respiratory inhibitor, it is difficult to decide whether the respiration is truly resistant or whether the repression of an inhibitor-susceptible pathway elicits compensatory activity of a new or altered kind. Since resistance is in effect defined by the unimpaired utilization of 02 in the presence of the inhibitor, indirect means must be invoked to compare the respiratory behavior in the presence and absence of inhibitor in order to resolve the question. One way to estimate and characterize respiratory activity is to observe the utilization and disposition of radioactive substrate provided exogenously at levels sufficiently low so that hopefully the metabolite provided serves to label the endogenous metabolic pool without significantly altering the latter. It was early noted that when fresh and aged potato slices were compared with respect to the utilization of C14-labeled glucose, the evolution of C1402 differed very much more markedly than did gross glucose absorption (10, 19) . Since a pronounced enhancement of salt absorbing capacity is known to accompany the respiratory rise which attends aging (12, 13) , the question arose as to whether apparent differences in glucose utilization reflected distinctions related to glucose absorption. Consequently some attenition was given the problem of glucose absorption per se. Absorption studies in turn served to answer in part the basic question regarding the meaning of inhibitor resistance.
Potato slices, markedly cyanide-sensitive when freshly prepared, may become virtually cyanide-resistant in a day (7, 14) . By contrast, malonate-resistant fresh potato disks normally become increasingly malonate-sensitive with time (10, 19) . However, when storage organ slices are aged in bicarbonate under 5 to 10 % CO2 in air, the respiration rises as normally but remains malonate-resistant (11) . Thus a means is at hand to obtain metabolically active malonateresistant tissue. The experiments which follow examine the influence of malonate on both respiration and glucose absorption in malonate-sensitive and malonate-resistant potato slices, respectively. In addition, the effect of cyanide on the 2 processes is examined in cyanide-resistant tissue.
Materials and Methods
Potato disks 1.0 mm thick and 7.0 mm in diameter were prepared as previously described (9) (18) was applied to the alkali paper instead of 10 % NaOH.
At the end of an experimental period the alkali paper was dropped into 9.8 ml of a 1 % solution of NaOH and allowed to stand overnight. Thereafter 0.2 ml of the alkaline solution was pipetted on to a disk of lens paper in a copper planchet, together with 2 drops of an Alconox-sucrose mixture (10 ml saturated Alconox in 200 ml 2 % sucrose) designed to facilitate uniform spreading and adherence of the sample. Radioactivity was measured directly with a gas-flow detector. Where Ca ( CN) 2-Ca (OH) 2 mixtures were used to trap CO2, the papers were added to 9.8 ml of water, and solution and paper together transferred to a boiling flask. 0.1 N HCI was dripped into the flask through a stopper, and the CO2 released was passed in an air stream through a coarse sinter submerged in a solution of NaOH. An aliquot of the latter solution was taken for counting as before.
A minute after the disks were added to the experimental solution two 0.1-ml aliquots were removed therefrom and added to 0.9 ml water in each of 2 test tubes. A 0.1-ml sample of the diluted external solution was dried on a lens paper in a planchet and counte(l. Wihere the time-course of glucose disappearance was under investigation, two 0.1-ml samples of the external solution were taken each time the alkali papers were changed; otherwise samples were taken only at the beginning and end of the total experimental period.
Chemiiical Methods. Tissues were killed and extracte(l essentially as described by Romberger and Norton (19) Slyke liquid mixture were placed in the other arm, and 10 ml of 0.2 N NaOH were placed in the receiver flask. The apparatus was evacuated with a water pump, the liquid oxidant was tipped onto the solid oxidant and tissue, and the reaction vessel was heated gently with a microburner for roughly 3 minutes. The trapping of evolved CO., was abetted by magnetic stirring of the alkali solution. Finally, a 0.2-ml aliquot of alkali was dried on a lens paper in a copper planchet and the radlioactivity determined.
Results
As indicated in table I the production of C140, from uniformly labeled glucose bears no direct relationship to either the total respiration rate or to the amount of glucose absorbed. Even though a sensible amount of aging occurs in 3 hours, and the capacity for glucose absorption by fresh tissue is therefore overestimated by considering absorption over a 3-hour period', a reasonable correction indicates that the ratio of absorption rates by aged and truly fresh disks should be no more than 4 times that indicated in table I. In relatively short times the difference between aged and fresh tissue with respect to the evolution of radioactive CO, is virtually qualitative. With time, fresh tissue begins to produce small quantities of C14O2. In general, the fraction of the total label absorbed which appears as radioactive CO2 increases with the experimental period. Hence in short periods (20 minutes) the absorption by aged disks miay be less than 10 times that of fresh.
The inordinately large capacity for the oxidation of exogenous glucose which develops with aging when compared with the threefold rise in total respiration supports an earlier contention (9, 10) that the respiratory increment which arises with time differs in kind from the basal, or initial respiration. The latter presumption is affirmed as well by the much larger inhibition exerted by malonate on C140, evolution than on the gross respiration (tables I, II). In- (table II) .
The data presented fail to indicate whether the reduction of glucose absorption upon malonate inhibition of normally aged disks simply reflects the diminished utilization of glucose, or whether respiratory inhibition directly affects glucose transport. Since if transport were directly linked to respiration it might be expected that absorption would depend upon respiratory phosphorylation, the influence on uptake of each of 2 uncoupling agents was determined. As indicated in table III, neither 2,4-dinitrophenol nor p-trifluromethoxy carbonyl cyanide pheniylhydrazone (8) markedly affect uptake or utilization under conditions where inhibition by malonate is considerable. The concentrations of uncouplers used were separately shown to bring about maximal stimulation of the respiration of fresh potato disks, and to totally inhibit salt uptake by aged disks. Thus it appears that the effect of malonate on glucose absorption arises from the impairment of glucose utilization, suggesting that glucose entry depends upon the internal concentration of glucose. The specific activity of glucose in the cell after an hour is 30,000 times less than that in the external solution (table IV cf. table  III) . Since the specific activity of respiratory CO, is only 200 times less than external glucose on a carbon basis, free cellular glucose is largely isolated from the respiratory mainstream (cf. 16). Thus it cannot be the gross concentration of glucose in the cell which determines the entry of glucose, but rather the concentration in a circumscribed and probably small part of the cell, presumably the cytoplasm. Compartmentation is further suggested by the fact that Time-Course of Glucose Uptake and C1402 Evoluttion. In spite of the low external glucose concentration (ca. 6 X 10-5 M), glucose uptake remains linear, and C1402 evolution remains constant with time until some 80 % of the ambient glucose is absorbed ( fig  1) . The low value for C1409 production during the first 20 minutes in figure 1 reflects the time required for CO2 production and absorption to come to a steady state in the relatively large erlenmever flasks. In the first experiment of table III, where the exter- Table IV The Prevalence and Specific Activity of Sugars in Aged Potato Slices Potato slices (3.0 g) were incubated in 20 uc of glucose-U-C'4 in a 10 ml total volume containing, in addition, KH2PO4' 10-2 M, pH 5 Although the emphatic indifference of glucose absorption and oxidation to uncoupling agents gainsays the active transport of glucose in the thermodynamic sense, and perhaps brings into question direct metabolic implementation of glucose absorption of any kind, the indications are nevertheless that glucose uptake is carrier-mediated. On the one hand the constant absorption with time from dilute solution as the external concentration is reduced some 80 % suggests a saturation phenomenon. On the other hand the undiminished evolution of C140, as the substrate is depleted bespeaks carrier-mediated entry, since if it were only utilization which were zero order the specific activity of respiratory CO, would perforce drop as the specific activity of the substrate pool was lowered. Since absorption is independent of external concentration in the range utilized, absorption and release of label by disks in solutions of a given total radioactivity should vary directly with the specific activity. That the expectation is not rigorously met when experiments are compared (although the trend is evident, as in table III) is most likely due to the variability in absolute absorption rates among experi- only the malonate-sensitive respiration leads to C1402 production from labeled glucose, then malonate inhibition being some 65 %, the dilution of entering glucose is little more than 100-fold. In view of the fact that total tissue glucose at the end of an experiment has a specific activity of roughly 100 counts per ,umole of carbon, glucose compartmentation within the cell is indicated (16, see note 1 added in proof).
The picture which arises is that of carrier-mediated equilibrium exchange of the type found in human red cells, where glucose uptake has been observed to be dependent on the internal glucose concentration (22, 23) (see 3, 4, 17 for detailed accounts of glucose transport in a variety of tissues). The carrier-substrate affinity must be very great since transport saturation is manifest at an ambient glucose concentration of approximately (fig 1, 1.5 hours) . Glucose absorption has in the past been described as carrier-mediated on the basis of the selectivity of the transport process and the competitive inhibition of absorption by a variety of monosaccharides (15, 20 
Summary
While the gross respiration rate of potato disks increases approximately threefold in a day, glucose utilization as measured by the production of C14Oo from uniformly labeled glucose increases more than 3,000 times. In normally aged disks, which suffer a 50 to 60 % inhibition of the total respiration by malonate and an inhibition of less than 10 % by cyanide, C1402 evolution is almost totally suppressed by either inhibitor. When disks are aged in a manner which leads to a fully malonate-resistant respiration as measured by oxygen consumption, C1402 production is also malonate-resistant.
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